Searching PAJ 



1/1 ^-v 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-31 531 1 

(43)Date of publication of application : 25.10.2002 



(51)Int.CI. 




H02M 3/155 




(21 Application number 


2001-119194 


(71)Applicant 


ROHM CO LTD 


(22)Date of filing : 


18.04.2001 


(72)Inventor : 


UMEMOTO SEIKI 



(54) SWITCHING REGULATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switching regulator 
having high voltage stability operating speed, capable of 
performing regulation for voltage obtained from a high input 
DC power supply by generating a control pulse with low 
voltage. 

SOLUTION: This regulator performs switching control for an 
output stage MOS transistor on a Hi side by generating a 
control pulse with low voltage, and by converting it to the 
control pulse having fast rise and fall at high voltage with a 
level shift circuit. The level shift circuit is constituted of a 
comparator. A medium level between 'H' and 'L' levels of a 
first control pulse, which serves as its reference value, is 
compared with the first control pulse for obtaining outputs of 
'L' or 'H' respectively, at a point when the level of the first 
control pulse exceeds a reference level or when it becomes 
lower than the reference level. Therefore, the rise and fall of 
an output signal become fast. Especially, by using a current 
switch circuit as the comparator, a through rate becomes 
large, thus it is possible to shorten the rise and fall time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]. It has the following and is characterized by generating said output pulse as said 2nd control 
pulse. A control circuit where it operates on voltage lower than voltage of input power, and a HIGH 
level generates the 1st control pulse of predetermined pulse width on voltage lower than voltage of 
said input power, Electric power of voltage higher than voltage of said input power. It has a level shift 
circuit which generates the 2nd control pulse that carried out the level shift of the HIGH level to 
voltage higher than said 1st control pulse by a pulse corresponding to a pulse which won popularity 
and reversed a pulse or said 1st control pulse of this according to said 1st control pulse, A switching 
regulator controlled so that said MOSFET transistor is switched according to said 2nd control pulse 
and said output voltage turns into said target voltage, as output voltage turns into target voltage in 
response to electric power from said input power by an MOSFET transistor. 

A comparator which said level shift circuit compares this with voltage of said 1st control pulse on the 
basis of a middle level of a HIGH level of said 1st control pulse, and a LOW level, and generates an 
output pulse of a HIGH level according to a comparison result. 

A switching circuit from which it is set to ON according to said output pulse in response to voltage 
higher than voltage of said input power, and voltage of a HIGH level of said output pulse is pulled up 
on voltage higher than a HIGH level of said 1st control pulse more quickly than output operation of a 
HIGH level of said comparator. 

[Claim 2]Said comparator is a current switching circuit which consists of a differential N-channel 
metal oxide semiconductor FET transistor of a couple, Said one differential transistor receives voltage 
of middle reference level of a HIGH level of said 1st control pulse, and a LOW level in the gate, Said 
transistor of differential another side receives said 1st control pulse in the gate, A drain of each 
differential aforementioned transistor is connected to a line of voltage higher than voltage of said 
input power via resistance, respectively, Generate as said output pulse and a pulse which reversed 
said 1st control pulse said switching circuit, The switching regulator according to claim 1 which is the 
MOSFET transistor of a p channel by which a gate was connected to a drain of a transistor of said 
another side, sauce was connected to a line of voltage higher than voltage of said input power, and a 
drain was connected to a drain of said one transistor. 

[Claim 3]An output side has an MOSFET transistor of two N channels by which subordinate 
connection was carried out between a line of said input power, and a ground, A series circuit of a 
capacitor is connected with a diode which serves as a forward direction to current from this low 
power supply between these transistor node and a power supply of voltage lower than voltage of said 
input power, Voltage higher than voltage of said input power is obtained for a terminal of said 
capacitor by said capacitor being charged by a power supply of said low voltage, A transistor 
connected to a line side of said input power among MOSFET transistors of said two N channels is 
said MOSFET transistor switched according to said 2nd control pulse, The switching regulator 
according to claim 2 to which a transistor connected to said ground side among MOSFET transistors 
of said two N channels is switched according to said 1st control pulse. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about a switching regulator in detail, In the synchronous 
detection type DC to DC converter of the bootstrap system which carries out a regulation to the 
voltage which generates the control pulse of low voltage and is obtained from a high input DC power 
supply, it is related with improvement of a switching regulator with quick voltage stabilization working 
speed. 
[0002] 

[Description of the Prior Art]If it is in portable electronic apparatus, such as portable audio 
equipment, a personal computer, a note type personal computer, etc. conventionally, in order to 
convert the power efficiently and to obtain predetermined power supply voltage, the DC to DC 
converter which used the switching regulator is used. In particular, in a portable electronic apparatus, 
in order to reduce the power loss in a driver, the switching transistor of an output stage is used as an 
MOSFET transistor, by a boot SUTORAMPU method, it is close to power supply voltage, or the DC to 
DC converter which generates and drives gate voltage higher than this is used. Power-supply-voltage 
+VDD of the drive circuit was held down, for example to about [ 5V ] low voltage, switched the power 
source line of high voltage in the final stage in response to high power-supply-voltage +Vcc, for 
example, 10V-30V, and has obtained the output voltage of high DC. 

[0003] Dr3w;n£ 3 is an example of this kind of switching regulator (DC to DC converter). 10 is a 
switching regulator and consists of the control circuit 11, the level shift circuit 12, the bootstrap 
switching circuit 13, the smoothing circuit 14, and the resistance partial pressure circuit 15 for output 
voltage detection. The input terminal into which the input power Vin is inputted 16, and 17 are output 
terminals in which the electric power of the voltage Vo is outputted. For example, the error amplifier 
11a measures the detection voltage Vs and the reference voltage VREF of an output side, generates 
the detecting signal of the level according to an error, and the control circuit 1 1 generates control 
pulse PL from which a duty ratio changes according to this detecting signal in PWM pulse generating 
circuit 11b. The level shift circuit 12 changes this into the level conversion control pulse Ph of high 
voltage in response to control pulse PL, and drives the high (Hi) side driver 13a of the bootstrap 
switching circuit 13. The bootstrap switching circuit 13 has the Hi side driver 13a, the low (Lo) side 
driver 13b, and the bootstrap circuit 13c. The Hi side driver 13a does switching driving of n channel 
MOS transistor Tr1 of a final output stage in response to the level conversion control pulse Ph, and 
the Lo side driver 13b does switching driving of n channel MOS transistor Tr2 of a final output stage 
in response to control pulse PL. 

[0004]Here transistor Tr1 and transistor Tr2, Subordinate connection is accumulated and carried out 
between line (power source line 19 of high voltage) +Vcc of the input power Vin inputted from the 
input terminal 16, and grand GND, and the node of the sauce of transistor Tr1 and the drain of 
transistor Tr2 serves as the output terminal 13d. The bootstrap circuit 13c, It consists of a series 
circuit of the diode D and the capacitor C which were inserted in the opposite direction (it is a 
forward direction to the current from the power supply of power-supply-voltage line +VDD) between 
the output terminal 13d and line (power-supply-voltage line 20 of low voltage) +VDD (=5V) of the 
power supply of a device, The node N1 is made into the boosted voltage line 18, and this is connected 
to the power supply terminal of the Hi side driver 13a. Between the output terminal 13d and the 
output terminal 17 of the switching regulator 10, the smoothing circuit 14 of the L type filter which 
consists of the coil L and the capacitor Co is formed. Here, it charges via the diode D according to 
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the reflux current at the time of the switching OFF, and the capacitor C serves as a cell of 
voltage+5V. Supposing it sets voltage +Vcc of an input power line to 25V, for example and transistor 
Tr1 is set to ON, the voltage of the boosted voltage line 18 will be set to 30V at this time. Thereby, 
transistor Tr1 can fully be made ON drive for the gate voltage of n channel MOS transistor Tr1 as 
about [ higher than input power voltage ] (5V=+VDD) input power voltage+5V, and the ON resistance 
value can be made small. The resistance partial pressure circuit 15 for output voltage detection 
consists of a series circuit of the resistance R1 and the resistance R2 provided between the output 
terminal 17 and grand GND, and the voltage of the node N2 of the resistance R1 and the resistance 
R2 is inputted into the error amplifier 1 1a of the control circuit 1 1 as the detection voltage Vs of the 
output voltage Vo. Here, the control circuit 11 and the Lo side driver 13b operate with the electric 
power from low power-supply-voltage line +VDD, and, thereby, the power consumption of this whole 
power supply circuit is held down. 
[0005] 

[Problem(s) to be Solved by the Invention] However, if it is in such a switching regulator, Since a 
circuit as shown in drawing 4 and drawing 5 is used as the level shift circuit 12, in operation of the Hi 
side driver 13a, delay occurs according to the standup of the level conversion control pulse Ph, and a 
delay of falling of operation, and there is a fault to which voltage stabilization working speed becomes 
slow. As the level shift circuit 12, drawing 4 (a) forms NPN bipolar transistor Q1 in the first rank, and, 
thereby, drives NPN bipolar transistor Q2. The collector of the transistor Q1 is connected to power- 
supply-voltage line +VDD via the constant current source 121, and the emitter is grounded. The 
collector of the transistor Q2 is connected to the voltage line 18 boosted via the resistance R3, and 
the emitter is grounded. Thereby, to the collector (A point = input terminal of Hi side driver 13a) side, 
the level conversion control pulse Ph of high voltage is generated, and the Hi side driver 13a is driven. 
Since the transistor Q2 is saturated when the transistor Q1 turns off, the level shift circuit 12 of this 
composition has a fault to which time in case the level conversion control pulse Ph (voltage of an A 
point) changes from a LOW level (following "L") to a HIGH level (henceforth, "H") becomes late. 
[0006] Drawing 4 (b) improves and the aforementioned fault as the level shift circuit 12, It changes to 
the bipolar transistor Q2 of a figure (a), and the n channel MOS transistor Q3 is formed, it changes to 
the transistor Q1, and control pulse PL is received in the gate of the transistor Q3 via the inverter 
122. This generates the level conversion control pulse Ph in the drain of the transistor Q3, and the Hi 
side driver 13a is driven. Since the transistor Q2 is transposed to MOS transistor Q3, the standup of 
an A point becomes quicker than the circuit of drawing 4 (a), but. Since the resistance R3 is a 
150komega grade, it usually has a fault to which the standup of "H" becomes late by the damping 
time constant of the input parasitic capacitance Cin of the Hi side driver 13a, and this resistance R3. 
If the value of the resistance R3 is made small, the standup of an A point will become quick, but the 
part and power consumption become large. 

[0007] Drawing 5 improves the fault of aforementioned drawing 4 (a) and (b) as the level shift circuit 
12, It is considered as the transistor Q1 of (a), and the current mirror circuit 123 which changes to 
Q2 and consists of the transistor Q1 and Q2, the inverter 122 is changed to CMOS inverter circuit 
124, and this current mirror circuit 123 is driven with the output of this. At this time, the resistance 
R4 restricts the output current value of CMOS inverter circuit 124, and it is considered as constant 
current. It outputs to the input terminal (A point) of the Hi side driver 13a via the resistance R5 which 
transmitted this current to the output side transistor Q2 via the input-side transistor Q1 of the 
current mirror circuit 123, and was inserted in the collector of the transistor Q2 in series. In this 
circuit, the overshooting clamp circuit 125 which becomes an A point from NPN transistor Q4 and 
PNP transistor Q5 is connected. When the transistor Q2 turns off this level shift circuit 12, the level 
conversion control pulse Ph rises, and when the transistor Q2 turns on, the level conversion control 
pulse Ph falls. The standup of the level conversion control pulse Ph and falling rate speed are 
determined by the value of the resistance R4 and the resistance R5, and the parasitic capacitance 
CIN of an input stage. In this case, driving current can be made small by choosing the value of the 
resistance R4. There is an advantage which can make quick reduction of power consumption and the 
standup of an A point by making resistance R3 small. However, in this circuit, when the level 
conversion control pulse Ph (A point) is set to "L" from "H" f NPN transistor Q2 is set to ON, Only 
the part in which the resistance R5 is inserted is in a voltage drop, and there is a fault to which falling 
of the level conversion control pulse Ph becomes late by a relation with the parasitic capacitance CIN 
of an input stage. The purpose of this invention is to perform a regulation and to provide a switching 
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regulator with quick voltage stabilization working speed to the voltage which solves the problem of 
such conventional technology, generates the control pulse of low voltage, and is obtained from a high 
input DC power supply. 
[0008] 

[Means for Solving the Problem]The feature of a switching regulator of this invention for attaining 
such a purpose, A control circuit where it operates on voltage lower than voltage of input power, and 
"H" generates the 1st control pulse of predetermined pulse width on voltage lower than voltage of 
input power, Electric power of voltage higher than voltage of input power. It has a level shift circuit 
which generates the 2nd control pulse that carried out the level shift of the "H" to voltage higher 
than the 1st control pulse with pulse width corresponding to pulse width which won popularity and 
reversed pulse width or the 1st control pulse of this according to the 1st control pulse, In a switching 
regulator controlled so that an MOSFET transistor is switched according to the 2nd control pulse and 
output voltage turns into target voltage, as output voltage turns into target voltage in response to 
electric power from input power by an MOSFET transistor, A comparator which the aforementioned 
level shift circuit compares this with voltage of the 1st control pulse "H" of the 1st control pulse, and 
on the basis of a middle level with "L", and generates an output pulse according to a comparison 
result, It has a switching circuit which is set to ON according to an output pulse in response to 
voltage higher than voltage of input power, and pulls up voltage of an output pulse from "H" of the 
1st control pulse on high voltage more quickly than output operation of a HIGH level of a comparator, 
An output pulse is generated as the 2nd control pulse. 
[0009] 

[Embodiment of the Invention]Thus, this invention generates the control pulse of low voltage, and 
rises on high voltage in a level shift circuit, It is what changes into the quick control pulse of falling 
and carries out switching control of the output stage MOS transistor by the side of Hi, By 
constituting a level shift circuit from a comparator and comparing this with the 1st control pulse "H" 
of the 1st control pulse, and on the basis of a middle level with "L" it became [ whether the level of 
the 1st control pulse exceeded reference level and ] less than this — at that time, the output of "L" 
and "H" can be boiled, respectively and can be obtained from a comparator. Since the slew rate is 
large if the part, the standup of the 2nd control pulse, and falling speed become quick and the circuit 
of a current switch is especially used as a comparator, it rises and fall time can be shortened. As a 
result, a switching regulator with quick voltage stabilization working speed is easily realizable to the 
regulation of high input DC voltage. 
[0010] 

[Example] Drawing 1 is a block diagram of one example which applied the switching regulator of this 
invention. The same numerals show drawing 3 , drawing 4 , and the same component as drawing 5 , and 
they omit the explanation. In the switching regulator 1 of drawing 1 , it changes to the level shift 
circuit 12 shown in drawing 4 and drawing 5 , and a comparator is constituted for the level shift circuit 
2 as a subject. The level shift circuit 2 comprises the inverter 3, the current switching circuit 4 and 
the switching circuit 5 that consists of the p channel MOS transistor Q8, and the resistance R. It has 
the N-channel metal oxide semiconductor transistor Q6 and a differential transistor of Q7, these 
emitters are connected in common, and the current switching circuit 4 is grounded via the constant 
current source 4a of the current value I provided downstream from this. Each is connected to the 
boosted voltage line 18 via the resistance R and R of resistance with equal transistor Q6 and each 
collector of Q7. The gate of the transistor Q6 receives control pulse PL from the control circuit 1 1 
via the inverter 3. The gate of the transistor Q7 is grounded via the circuit generating reference 
voltage 6. And the sauce of the transistor Q8 is connected to the boosted voltage line 18, the drain is 
connected to the drain of the transistor Q7, and the gate is connected to the drain of the transistor 
Q6. Since the resistance R is the current value I of the constant current source 4a, that resistance is 
chosen so that a part for that voltage drop and IxR (however, R is taken as the resistance of the 
resistance R.) may be set to value [ beyond the gate threshold of the transistor Q8 ], for example, 
this pressure value >, 0.7V. 

[001 1]Here, the reference voltage which the current switching circuit 4 serves as a comparator which 
carries out the party rate of the circuit generating reference voltage 6 and the input signal, and 
carries out switch operation, and the circuit generating reference voltage 6 generates is set to "H" in 
5V power supply +VDD and the intermediate level of "L", for example, 2.5V. then — when it is 
reversed by the inverter 3 when control pulse PL changes from "L" to "H", and it falls from the 
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intermediate level of "H" and "L", the transistor Q7 is set to ON — the transistor Q6 — OFF — ** 
On the contrary, when it is reversed by the inverter 3 when control pulse PL changes from "H" to 
"L" T and the intermediate level of "H" and "L" is exceeded, the transistor Q6 is set to ON, and the 
transistor Q7 turns off. this became [ whether the level of control pulse PL exceeded reference level, 
and ] less than this — at that time, since the output of "L" can be looked like [ "H" ] from the 
current switching circuit 4, respectively, the standup of the part and the level conversion control 
pulse Ph and falling become quick. And since the transistor Q6 is set to ON when control pulse PL 
added to the input of the inverter 3 changes from "H" to "L", The switching circuit 5 (transistor Q8) 
is set to ON on the voltage generated by the voltage drop of the resistance R, and the voltage of the 
input terminal (A point) of the Hi side driver 13a serves as "H" more quickly than the output 
operation of the original current switching circuit 4. On the contrary, when control pulse PL changes 
from "L" to "H". (When control pulse PL descends from an intermediate level (voltage VREF of the 
circuit generating reference voltage 6), and the output of the inverter 3 rises from an intermediate 
level), the transistor Q6 serves as OFF, the transistor Q7 is set to ON, and the transistor Q5 serves 
as OFF. Since direct continuation of the transistor Q7 is carried out to the input terminal (A point) of 
the Hi side driver 13a at this time, the level conversion control pulse Ph can fall at high speed. 
[0012] Drawlng 2 is a table showing an example of the standup of the circuit of drawing 4 and drawing 
5, and the example of drawing 1 of the invention in this application, and the time delay of falling. 
However, it is referred to as +VDD=5V and +Vcc=25V - 30V, set control pulse PL to "L"**0 and 
"H"**5V, and the level conversion control pulse Ph as "L"**5V and "H"**25V-30V, It is a case 
where the driving current (current which generates voltage "L" at an A point) over the Hi side driver 
13a of the level shift circuit 2 is set as 200microA. As shown in Table 1, in the example of drawing 1 , 
a standup is set to 10 ns, falling is set to 30 ns, and a standup and fall time are improved more greatly 
than the conventional thing. 

[0013]As usual, the Lo side driver 13b will operate, in response to the fact that [ control circuit / 1 1 ] 
control pulse PL, but. Here, in order to prevent turning on simultaneously with the Hi side driver 13a, 
timing can be shifted to the level conversion control pulse Ph via the delay circuit 7, and control pulse 
PL is inputted into the Lo side driver 13b. This Lo side driver 13b can use the same circuit as the Hi 
side driver 13a who does not undergo the output of the level shift circuit 2. In this case, the boosted 
voltage line 18 turns into a line of +VDD which is device power voltage, and the line of the terminal 
13d connected to the coil L serves as grand GND. Although are explained above, and the current 
switching circuit is used as an example of a comparator in the example, this invention of the 
comparator of other composition being used is natural. 
[0014] 

[Effect of the Invention]If it is in this invention as explained above, Generate the control pulse of low 
voltage and it rises on high voltage in a level shift circuit, It is what changes into the quick control 
pulse of falling and carries out switching control of the output stage MOS transistor by the side of Hi, 
By constituting a level shift circuit from a comparator and comparing this with the 1st control pulse 
"H" of the 1st control pulse, and on the basis of a middle level with "L" Since the slew rate is large 
if the standup of the 2nd control pulse and falling become quick and the circuit of a current switch is 
especially used as a comparator, it rises and fall time can be shortened. As a result, a switching 
regulator with quick voltage stabilization working speed is easily realizable to the regulation of high 
input DC voltage. 
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*^ti^A^^ 1 7B, «EEVotD**^tfl**n 

#§1 1 a^ffi^«^ffi«J±Vs^a^mVREF£^i:t 

ffiff 9 1 JS c t 7* a — r >r jfca*£{frf a ^;i^x 
pl*pwm/^;1/X^@BH i bTftt^o 

mi±(D u^^mms p wc^ss l t y- h x b 
^^yx-r^^y^mssi 3©/^ (ho mf^-t^ 
i3a»« 0 y-FxF^^yx-Y^^y^mss 

13^ H iIK5^1 3 a^ny (L o) MF^-T 

;U3b, ^LTy-FxFy^ymssi 3 c 



(3) 
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X^T r \^:X4^^-y^mWlL, Lo|JF7^13 
b a, tWW^X P Lfcgtf T*»tti#a<D n f-**;l> 
MOS h5^X?T r 2^X^^^y^IKK^^ 0 
[0 0 0 4] h5>^T r li: 

*Tr2i:H\ A^JS?1 6fr6A£SftSA#«gVi 
n^^^y (ffi^m^MS^^yi 9) + Vccfc^ 

13ctt, ffi*S?l 3 d£r>UX<D«f!<D^ > 
(ffi^«£E©«S«EE9>r>2 0) +VDD (= 5 V) 

fc*fLTBje£|Ri) ^ffA^ti/c^V^-FD^nyr 

n&3^y\ stztu LWHiiF^nao) 
a, n>f;l/L fcnyf^c o fcfrS&s L^7^/l^ 

C a, X^ yf-ylfO F F BfcDJlMMM^cJ; D 
FD^LT^tlTtl±+ 5 V(Dti^4§o Ail 
«M^>£>«JEE+Vcc£, M^a\ 25V^U 
>$>X*TrltfONfc&o;fci:*rS^ 7-XMff7 

>r>i80)«jEa, L^^3ov^§ 0 ciwa 

^ nft^WO S h^yS/X^T r l£>y— Mtffi 
^AMSiEcl;Mi\ AMIffi+5VSfi (5 
V = + VDD) fcLT, h5>^Trl*t^fcON 

ffl*«EEtttflffltDaSi^£EElK l 5^, ffi^jS?l 7^: 
^ > K G N D i: CD fflfclWt 5 ftfcfiK R 1 fiK R 2(0 
IWW^rf, ffiKRi£fiKR2£<DKi^N2<D 
iEtf[llAil±Vo(DiffiIEVs^ LTMWIUSS l l (D 

mmmmi 1 afcx^snso wiuki 1 
J:Lo«K5^i 3bi:a, ffi^MrJSm^^>+ v 

[0 0 0 5] 

fcak P^;l/^$fJiJ/^;PXPho)^±^t)s jTW!) 

©ftfftlftfc ± 5 Hi|F7^/U3a <9lMt*ftIfttf 

4 (a) a, 2 £LT\ SJSfcNP 

N/W^-^h^y^X^Q2^F^^7^^)o 
?X^Ql(D3l/W^ S«rSSl 2 1^/TLTMS 



$IM»;WXPh^£LTH ilF^Ml 3 a^ 

ikw^^o c<Dm^<DUO]/i/yhm&i 2a, h^y 

^X^QltfO F F Lfci:*t, h^>^X^Q2^l§a 
■TSfcak lx^;l/^R#J»/^l/XPh (AjSflDWEE) 
LOWW/l/ (£TF "L" ) fr^H I GHl/^/1/ axT 

[0 0 0 6] H4 (b) a, tulB©^jS*3fe#Lfcfc(D 
Bot, hElB 1 2 ^LT, H (a) CD/^ 

>f #-5 h 5 V^X^ Q2fcgi«.T n ^ o s 

h^>^X^Q3*S^ h^ys/x^QHc^^T-ry 

/S— £ 1 2 2^/>LT»/^;PXPL^h^yS/X^Q3 

^Me l/^S»JI/^PXPh^LTH i 
^13aWt^o h^V> ? X^Q2^MOS 
yi/Z>$Q3\c9%&%-ZtlT^Z><DV^ A&<DiLh& 

Das 4 (a) ©@B<fcOfea<as*v fiKR3a, 

31ft, 1 5 0kQ8St*S5ft^ H ilF^^Ml 3 
a CD A^S^S* C int C (DffiR R 3©H#£S#fc 
"H" ©S:^±^?)^ji<S:S^A^So gRR3CD 

[0 0 0 7] H5a, l^;l/S/7M3BSl 2 £ LT, M 
HBCDH4 (a) , (b) <DX&*$C^Lrci><DX%>~D 
T, (a) tDh^y^X^Ql, Q2fcg|*.T 
*Q1, Q2*^ftS*lx>h59-ElBl 2 3tU 4 

yn—$ i 2 2^cmo s^y/^^mss i 2 4^g|x. 

T, cn©ffl*fc<tt)2:©*lx>h59— ISBrl 2 3* 
SElTf^o CMO S^y/WHBfl 2 4<D 

tot»*fi!n R 4 fc cfc t) MRS L *^S«?sS ^ ^ S o 
d^MM^^U^h^^-lUSSl 2 3CDA^jfflh^>v ? 
X^Ql^/>LTffi*flJh^yS/X^Q2^f^LT 
y^X^Q2tD3W^k:B^Jfe:JSXSnfeaKR5*^ 
LTHiIF7^1 3 aCDA^S? (AjS) fctftfrT 
d£D[HB^a, AjSfcNPNh^^X^Q 
4, PNP h9>^X*Q5ft^a:S*w^— S^jl— 

^>7 0 [ussi 2 s^g^nrv^o ccDW;^7h 

0Bl2a, h^>> ? X^Q2^0F FLfci:*fcl^ 
;^MfJfflJ/^VX P htfiLhtf ^ h 5 > S/X^ Q2^0 
NLftfctJc U^;V^$(I9^^X Phft^T^So P 
^;VSMW/^XPhcDAi±^D, 3tT^0 W h3S 
fia, SKR4, fiKR50)ffli:A*acDS^*ciNi: 

CtX\ mmnM%:'bl£<X%&o Sfc, gJiR3*/> 
*<-TSci:T\ m*«*©ffiMi:AjS©3i±^0*a 

M»/^XPh (AjS) ^ "H" ^5 "L" 

tNPN h^>S/X^Q2^0N^^D^ fiKRS^ffA 
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IN £<DM%X* U^fr^Wmm/VlsX P hcoAT^ D £> V M 
<ftSfcjStf*S 0 (:©»@S5{^ c©i5ft«E* 

»Ltl/^i/->3^ffK fro, «J±S£fc»fF 

[0 0 0 8] 

A*MrJg^m^Dffi^m^»ffLT "H" frA 

J;^c:i(StSX^7fyyi/4 i al/-^ic:j5^t, Iff 
"L" ^co^KcD^;V^a^^LTc:n^^i e>$ffi? 

«J±^ l <DffiIfflJ/^X0) "H" £D ffi^fltElcn:/^ 
U-^o)H I GHl^;l/CDffl*»f^<fc0t>iStfc5[±^ 

LTS^TS t><D7*So 
[0 0 0 9] 

IflDfflMMOS h^y^x^^x^^^y^jfflf^r^ 
LT^ 1 <DM»/W/X£> "H" £ "L M £<DtfJfS<7)l^ 
£T\ ill ©W»/^;l/X<Dl^;l/^S*l^;l/*e«.fc 

*\ cmjxTfcao^cft^^js^ " l " t "h" <Dta 

£>3h Sl2©W»/l;l/X©35Lh*^^ £TfrD3SSfr3S 
tLX^mtfLli, X;V-WhfrA#^£>7\ ±L±tf 

[0 0 10] 



mm\m ant ^cD^ej^x^^y^^i-— 

Bl 2fcSSiTl^;l/^7M3B2*3y/^W— 

f*^T«u^OT*§o i^;i/s/7na»2a, 

>f://*-*3fc*U>hX>fy^igR4^ fLtpft 
T, cn©TMtS^5nfe«^ffl[I<DSW5ffiai4 a* 

n?n*^-xME7^y i 8fcg*asftTv>s 0 h 

^yS/X^Q60)^-h^, >T>/^*3*^LTW» 
[IJggl l^e»W»/^;l/XPL*SttS 0 h^:^X#Q7 

3o ^LT, h^y^X^Q8cDV-X^7-Xhm 
> 1 8teffl0t2tl, ^FW^h7^XJQ 
7©KW^gSJ^ ^^y-h^h^>S/X^Q6 
OKW>fcgfiSnT^So fiRRa, 

S4 acDMMfi i -ess©^ I X R 

(fc/fU R^ffiKR^gKfi^^^o ) fr^ys^x 

o. 7 vic&%£5i^(Dtm{mwtKztiT^% 0 

[0 0 11] 21217, hX^y^[UB4^ Sip 

ntt^o ^21T\ Wfll/^l/XPL^ " L " fr£ "H" 

icffl&'t&t^ znt>^y/^$3ic£t)%M2tiT 

"H" £ "L" <D*IIl^l/<fcDTtfo;fcfc*fch9> 

Si:^ ^n*Vy/^^3tcj;t)£K2nT "H" i: 
" L " 6D fMS l^;l/*a x. i: * lc h ? y >>x $ Q 6^ 

t) , 9J»/^;l/X P LCD l^;l/*S«.fc A\ 

dnjJCFfcftofcft^^jS^ "H" t "L" cDffi*^: 

* i/> h x>r 7 4 ^ e tn^nt^s d t ^-e* 
^^^\ U^;VSMfJ»^;VXPha)S:±^ 

fciu«.e>naffii»/^xPLA^ "h h w l m tcs^ 

Lfcfc#fca h7yisX$Q6tfON£%:&<DT\ fiK 

^yS/X^Q8) ^ONtS^ HifflK7^13a 
^A^? 1 (AjS) ©«ffi^**©*U>hX>fyf-ia 
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Afrxpw 66 l " "h" tes^r^i^tca, m 

W/*;l/XPLtf*|ffll^;l/ C^*EE££EIK6£>«EE 
VREF) MBTLf^tlc tfyrt—9 3<D&l3lfitp 

X^Q5tf0FF^^ o Hi»JF7^1 
3a<DA^S? (AjS) th^y^X^Q7^«SSBK 

[00 12]B2B, B4, H5(D[USS^*M5g0^H 

StS^S^c /c^U + VDD=5V, +Vcc=2 5V 
~30V^U WflJI/1;l/XPL* " L " =0, "H" = 
5V^U l/^SSW/^VXPh^: "L" =5V, 

"H" = 2 5V~3 0V^Lt, l^;l/S/7H3K2CD 
H 3 a fcSfrSKI&Wjft (A^JcfE 

"L" *^-TS«fD *2 00|iAfca£Lfti^7 

£>£ 0 Si^ti^c, 0i^ffiM~ea, £±#9 

1 Onsec, £T^9^3 0 nsec^SO, iLt^D, 

[0 0 13] ^\ L oIF^Ml 3 ba, VtMtm 
filfc, W»/^1/XPL*WWEIK1 lfr53tfT»fFT 
SCi!fcaS6^ H i IF^'f/U 3 a 

^rmm^^xpwL oiF^/n 3 bfcx^sn 

^;l/S/7HlBf2<Dffl**S»ai^H i ftF7^/^ 1 3 

xni±7^yi8^ f/WxtSffit^^ + VDD 

[0 0 14] 



fc^gSLTH ifcfflMMOS h7^X?^y 
i L y?fflW'tZ>*><DT*$>-DT, V^)Vyy KUSS^ny 
/1W-^^«^LT^l©WfflI/1;l/X© "H" £ " L " 

[Hi] Hi a, c^)»x^7fy^^a^ 

[02] 02 a, ^^?M^«^^/ci6cDa*S«^ 
[03] 03a, 7-hXh?y?tt<DX>ryry? 
[04] 04 a, 03tc^ta^*o^;i/^7HHiB 
[05] 05a, H3JcfcttSfie*fl!)l^;l/^7hEIB 
[W^<7)«] 

i -x>r y^^v^aw i o---x^^f->^> 

^alx- ^, 2, 1 2-W;l/S/7MHB, 3--ry^ 
4-*l/> hX>f y^EHBk 5-pft*MO 
S h7>^X?, 1 1 — ffiMPIUK. 1 1 a-^M±iipI 
1 Ib-PWM;WX^4|1|E 12-M;l/^7 

h@K, 13-y-FXF77^7fy» 1 

16-A£«B\ 18-7-Hff7 

1 3 1 •••A*S[USS, 13a-HiIFm 
13b-LoIF7^ 13d-ffiM?, Trl, T 
r2, Ql~ Q7 -h5>yx?^ C, Co-nyfX 
R, Rl~R5-gJa 0 
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a4Cb)©isi» 


80ns 


BQns 


■50>B» 


16ns 


40ns 




10m 


30na 
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#M2 0 0 2-315311 



ran 




[H3] 



TO 

19 




123 



(7) 



#H 2002-315311 
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